We tabulate values of the radial Schrödinger wave function or its first nonvanishing derivative at zero quark-antiquark separation, for cc, cb, and bb levels that lie below, or just above, flavor threshold. These quantities are essential inputs for evaluating production cross sections for quarkonium states.
V (r) = −0.6635 GeV + (0.733 GeV) log (r · 1 GeV) , 
and a Coulomb-plus-linear potential (the "Cornell potential") [8] , 
For quarks bound in a central potential, it is convenient to separate the Schrödinger wave function into radial and angular pieces as Ψ nℓm ( r) = R nℓ (r)Y ℓm (θ, φ), where n is the principal quantum number, ℓ and m are the orbital angular momentum and its projection, R nℓ (r) is the radial wave function, and Y ℓm (θ, φ) is a spherical harmonic [9] . The Schrödinger wave function is normalized, d 3 r|Ψ nℓm ( r)| 2 = 1, so that ∞ 0 r 2 dr|R nℓ (r)| = 1. The value of the radial wave function, or its first nonvanishing derivative at the origin,
is required to evaluate production rates through parton fragmentation. The quantity
nℓ (0)| 2 is presented for four potentials in Table I for the narrow charmonium levels and in Table II for the narrow Upsilon levels. For ease of reference, we reproduce in Table III our predictions [3] for the B c wave functions, with some computational improvements in the entries for the Cornell potential. The strong Coulomb singularity of the Cornell potential is reflected in spatially smaller states.
In view of the efforts [10] to resolve the ψ ′ anomaly with cascades from above-threshold states, we quote values for the cc 3D, 3P, and 3S levels that lie near 3.8, 3.9, and 4.0 GeV/c 2 , respectively, and for the bb 4F, 4D, 4P, and 4S levels that lie near 10.35, 10.45, 10.52, and 10.6 GeV/c 2 , respectively. It is likely that these will be significantly modified by coupledchannel effects [8, 11] .
If all the potentials describe the cc and bb observables, what accounts for the wide variation in the values of |R n0 (0)| 2 and the corresponding quantities for orbital excitations?
The leptonic decay rate of a neutral (QQ) vector meson V 0 is related to the Schrödinger wave function through [12,13]
where N c = 3 is the number of quark colors, e Q is the heavy-quark charge, and M V is the mass of the vector meson. The QCD correction reduces the magnitudes significantly; the amount of this reduction is somewhat uncertain, because the first term in the perturbation expansion is large [14] . Each of the potentials we use corresponds to a particular interpretation of the radiative correction to the leptonic width. Similar effects may enter the connection between wave functions and fragmentation probabilities.
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